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USE OF ALCOHOL FROM FARM PRODUCTS IN MOTOR FUEL

TUESDAY, MAY 23, 1039

UNrtep StaTEs SENATE,

SuscomMmirrEe OF THE CoMMITTEE ON FINANOCE,
Washington, D. O.

The subcommittee met, pursuant to call, in the Finance Committee
runms, 812 Senate Office hullding, Senator Clyde L. Herring (actin
chairman) presiding. Also present, Senator Gurney, of Sou

Dakota.
Sena‘tor HerriNg. The committee will come to order. Senator
Clark i3 detained at an important meeting. He asked me to preside

until he could get here.

The subcommittee has before it a bill by Senator Gillette, S. 552,
and » proposed amendment to an appropriate House revenue bill b
Senator Gurney, both of which relate to an exemption from the Fed-
eral tax of gasoline mixed with a certain percentage of ethyl alcohol.
8. 552 will be placed in the record at this point.

(The bill, S. 552, is as follows:)

[8. 862, T6th Cong., 1at sess.]

A BILL To provide that gasoline mixed with 'fl er centum of eth¥l alcohol shall not be
subject to the tax finposed by sectlon 617 of the Revenue Act of 1932, as amended

Be 18 enacted by the Benate and House of Reprecsentatives of the United
Ntates of America in Congress assembled, That effective on the thirtieth day
after the date of enactment of this Act, section 617 (c) (2) of the Revenue Act
of 1032, as amended, is further amended to read as follows:

“(2) The term gasoline means (A) all products commonly or commercially
known or gsold as gasoline (including casinghead and natural gasoline), benzol,
benzene, or naphtha, regardless of thelr classificatlon or uses; and (B) any
other lquid of a kind prepared, advertised, offered for sale, or sold for use as,
or used as, a fuel for the propulsion of motor vehicles, motorboats, airplanes,
or other automotive vehicles except that it does not include any of the foregoing
liquids mixed with 7 per centum or more of anhydrous ethy! alcohol produced
from annual agricultural crops grown in the continental United States or its
organized Territories and so denatured as to exempt it from the tax imposed by
law upon distilled spirits, and does not include any of the foregoing (other
than products commonly or commerclally known or sold as gasoline) sold for
use otherwise than as a fuel for the propulsion of motor vehicles, motorbonts,
airplanes, or other automotive vehicles and otherwlse than in the manufacture
or production of such fuel.”

Senator Herring. As I understand, Senator Gurney intends to
offer his amendment to an appropriate House bill.~ Perhaps it would
"be well if Senator Gurney would state the }l)urposes of his amend-
ment, and then we will hear any witnesses he may have to present

as well as others who wish to testify. Senator Gurney.
1
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STATEMENT OF HON. CHAN GURNEY, UNITED STATES SENATOR
FROM THE STATE OF SOUTH DAKOTA

Senator Gurney. First, I would like to offer for the record the
gfo% sed amendment that at first was proposed as an amendment to

. R. 8790, On the floor of the Seante it was agreed to conduct
hearings before this committeo, and the proposed amendment will be
offered at a later date on some revenue measure that comes from the
House, and, if the chairman will permit, I would like to start the
hearing off by offering the amendment to. appear in the record,

Senator Herring, If there is no objection, it will appear in the

record.
(The amendment to H. R. 3790 is as follows:)

{1, R, 3700, 76th Cong., 1st sesy.]

AMBNDMENT Intended to be propoged hy Mr. GuaNEy to the bill (H. R. 3790)
relating to the taxation of the compensation of publie ofcers and employees,

viz: Add a new section to read as follows:
Sec. . That effeetive on the thirtieth day after the day of ennctment of this
Act gection 8412 (c) (2) of the Internal RRevenue Code is amended to read as

follows:
“(2) The term ‘gasoline’ means (A) all products commonly or commercially

known or sold as gasoline (including casihghead and natural gasoline), benzol,
henzene, or naphtha, regardless of their classifications or uses; and (B) any
other liquid of a kind prepared, advertlsed, offered for sale, or sold for use as,
or used as, a fuel for the propulsion of motor vehicles, motorboats, or alrplanes;
except that it does not include any of the foregong mixed with 10 per centum or
more of anhydrous ethyl aleohol produced from annual agricultural crops grown
in the continental United States and so denatured as to oxempt it from the
tax imposed by law upon distilled spirits, does not include any of the foregoing
(other than products commonly or commercially known or sold as gasoline) sold
for use otherwise than as a fuel for the propulsion of motor vehicles, motorboats,
or airplanes, and otherwise than in the manufacture or production of such fuel,

and does not include kerosene, gns oll, or fuel ofl.”

Senator GurNEY. There will appear this morning as witnesses in
favor of the bill Dr. Willinm J. Hale, of the Dow Chemical Co., Mid-
land, Mich.; Mr. William W. Buffum, of the National Farm Comer-

ic Cmmcil; Mr. Carl H. Wilken, of the Raw Materinls National

Jouncil, Sioux City, Iowa; and a little later Dr, Leo M. Christensen,
of Miller, Nebr., formerly of the Atchison Argol Co. The testimony
will be offered by those gentlemen, and I would just like to make a
preliminary statement covering some of the reasons that I believe
should be covered in the hearing, some of the information that should
be covered in the testimony. ‘

. Beginning with the Hoover Farm Board on down through the vari-
ois experiments of the triple A, it is estimated the Federal Govern-
ment has paid in subsidies to the American farmers a total sum in
round numbers of about $7,500,000,000 during the last 10 years. The
average annual consumption of gasoline for motor fuel during this
same interval has been about 18,000,000,000 gallons or 180,000,000,000
gallons for the 10-year period. If all this motor fuel had contained
a 10-percent blend of anhydrous ethyl alcohol, 18,000,000,000 gallons
of alcohol would have been required during the 10-year period.

Assuming that one-half of this alcohol had been made from corn
and one-half from wheat, and based on an average yield of 214 gal-
lons of alcohol to the busfnel, 8,5500,000,000 bushels of corn and 3,500,
000,000 bushels of wheat would necessarily have been diverted from
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the food market to the industrial market. Assuming that this corn-
and wheat would have been available at “cost of production” prices
namely, 60 cents per bushel for corn and $1 per bushel for wheat, the
cost of the raw material would have been as follows:

, 100, 000, 000

8,600,000,000 bushels of corn, at 60 cents.. oo $2
8,500,000,000 bushels of wheat, at $1.......- —— 3, 600, 000, 000
Total cost of raw material 8, 600, 000, 000
fl‘ho difference between the cost of farm subsidies and the cost of
this raw material would have been as follows:

Etimated farm substdies during 10-year perlodecccoceeaan £7, 6500, 000, 000
Cost of raw material. .o ——— , 600, 000,
Difference-. e ——————————— 1, 900, 000, 000

Assuming that the lifting of this surplus grain off the food market
would have eliminated the payment of the above gross sum in farm
subsidies, it is obvious that if the Federal Government had purchased
the raw material for donation to the alcoliol distilleries the United
States Treasury and the taxpayers would have been $1,900,000,000
better off.

It is obvious that the absorption of these surpluses in grains by
industry would in turn have influenced the open market price for
all cerenl crops much to the advantage of the American farmer and
to the Nation as a whole, based on the simple fact that farm pur-
chasing power would thus have been augmented on a sound instead of
a fictitious basis and the expenditure of this purchasing power would
huvedbeneﬁted every group of which our national economy is com-
hosed.

l It is obvious that if the raw material for distilling the alcohol were
made available without cost that the alcohol could be produced at a
yrice per gallon to compete with gasoline without difficulty. The
ig advantage would bo that such a policy would have given full
employment to some 25,000,000 surplus acres.
furthermore, the production of the raw material, its fermentation
into alcohol, its blending and distribution would have given employ-
ment directfy and indirectly to some 2,500,000 men, thus helping to
relieve the unemployment problem. In making this estimate of the
number of men thus employed it should be borne in mind that new
{)urchasing ower when earned inot given) by the American farmer
ias from a three-fold to n five-fold ttirn-over annually in our national
economg and that all business and all citizens benefit accordingly.

Mr, Chairman, this amendment which is to be offered to the Internal
Revenue Act is on thie assumption of making motor fuel by blending
gasoline with alcohol, and the aleohol to be made from domestic farm
orops, not from any blackstmp molasses, or other material imported
from outside the country. The main point is that the farmers need
an additional market for that which they produce, in addition to the
food market, and if a portion of what they raise can be turned into
- power, which they will in turn use in preducing their own crops:and
tilling their own land, it will go & long way, and we believe all the
way, in raising the price on the entire crop. -

1 beliove that we should look into this thoroughly, not enly from
the standpoint of raising the farmer’s income but also from the na-
tional defense angle of conserving the motor fuel that we are now
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using, and that means gasoline. There are a lot of statements made
as to the length of time our present reserve will last. It has been
stated that the proven oil reserve and gasoline at, the present time is
gome 14 or 15 years. So it is up to us, In my opinion, to conserve that
supply, if at all possible.

he amendment does not seek a Federal appropriation of any kind.
It is on the basis of making it possible for private capital to finance
the production of this necessarily large amount of alcohol to be used
for motor fuel.

I would like to suggest to the chairman that he now call on Mr.
Car] H. Wilken of the Raw Materials National Council. He is from
Sioux City, Iowa.

Senator CoNNALLY. Senator, I would like to ask you a question.

Senator Gurney. Go ahead, Senator Connally.

Senator ConnarLLy. Why limit it to 7 percent of ethyl alcohol if it
is a good thing? Why not require a larger percentage

%enutor GurNey. My amendment reads 10 percent, Senator Con-
nally.

Sg;mtor ConnaLvy. The Gillette resolution is 7 percent,

Senator Gurney. I think you may be looking at a different pro-
posed amendment,

Senator CoNnaLLY. That is by Senator Gillette.

Senator Gurney. The one I have is 10 percent,

Senator Rabncrirre. This is Senator Gurney’s amendment,

Senator ConnarLy. I thought we had the whole thing before us,

Senator GurNey. As a starter 7 percent of alcohol would be a bet-
ter proposition than my amendment, which says 10 percent. It would
make it easier to get the industry started on a 7-percent basis than on
& 10-percent basis,

Senator ConNALLY. Senator, do you have any estimate on the loss
oi revenue to the Government?

Senator Gurney. ‘That can be very easily figured out. If the entire
1-cent Federal tax on motor fuel was not forthcoming to the Govern-
ment, that would be a total of $210,000,000, because we are using at
the present time 21,000,000,000 gallons of motor fuel a year, but it
will take years to be able to produce enonugh alcohol so that the entire
motor fuel of the country would be a percentage of alcohol.

Senator Rapcrrrre. Mr. Wilken,

STATEMENT OF CARL H. WILKEN, SECRETARY, RAW MATERIALS
NATIONAL COUNCIL, SIOUX CITY, IOWA

Mr. Wiken, Mr. Chairman and members of the committee, my
name is Carl H. Wilken, secretary of the Raw Materials National
Council, an economic research organization at Sioux City, Iowa, and
president of the Progressive Farmers of Xowa, a farm organization,

Senator ConNarry. May I ask you & question right there? How
is your research council financed ¢

r. WiLkeN, The research council is finaced by voluntary con-

tributions,
Senator ConnarLy. From what groupsi
Mr, WiLgen. From farmers and from business men in that area.

We have businessmen, farmers, professional men as members of the
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Raw Materinls National Council, and have & membership fes of
$10 a year. I might say, Senator, that our research work is carried
on on an impartial basis, independent from any group.

- Now in my testimony I am going to combine S. 552 by Senator

Gillette, which g)rovidos for 7 percent or more blend of alcohol, and

Senator Gurney’s amendment which provides for a 10-percent blend,
and I am goinﬁ to confine my testimony to the possible economio
offect of the bill on the welfare of the Nation as a whole and the
practical effect that it can have in solving our unemployment problem.

The value of alcohol as a supplement to gasoline for power pur-
poses cannot be denied. Foreign nations have for many years used
alcohol blends in their motors and have found them efficient and
economical. I would like to call the committee’s attention to the fact
that all of the cars entered in the national auto races in 1938 used
a blended fuel, most of which was obtained through the use of
aleohol, the percentage depending on the amount best fitted for each
driver’s particular car.

Why did they use a blended fuel? They used a blended fuel be-
cause it gave them a cooler operation for their motor and it gave
them imore power and speed than they could obtain with regular
types of fuel. Regardless of what the experis may say, it is impos-
sible to get more power and speed unless the mixture does make a
better fuel.

From the practical side of farm operation, during the year 1038,
I'red Hawthorne, of Castana, Iowa, carried on extensive experiments
with alcohol blends in the regular types of farm tractors. Mr. Haw-
thorne is an agricultural engineer and kept accurate records of his
test, I will quote from a discussion on Power Alcohol Blends given
by Mr. Hawthorne before the first congress of industry and raw
materials at Sioux City, Iowa, on November 15, 1938,

Alcohol is a fuel of extremely high octaine rating and, wben added to ordi-
nary gasoline in quantities of 10 to 15 percent, mnkes a fuel with antlknock
qualities comparable to our lended gasolines but with none of the objections

just mentifoned. In addition to keeping the motor free from gums, it also tends
to keep the combustion head free from carbon deposits and, unlike lead,
it is a fuel in itself.

My early dreams of corn-enting tractors have finally come true. Every
working day this season, our two tractors have been eating around a bushel
of corn a day—and they scem to like it.

We are required to keep a daily record on these experimental tractors showing
hours run, gas and ofl used, and mileage run as recorded by an instrument on the
front wheel, from which acreage may be computed., These records indicated that
we were getting around 7 percent more work per gallon from the Argol blends
than from regular gasoline in these high-compression motors. In order to verify
this, a careful test was made to accurately determine the relative fuel consump-
tion on Standard Red Crown 70 octane gasoline as compared to a hlend of Stano-
lind third-grade gasoline and 1234-percent Argol fluid. The test was run in a
large level fleld with uniform soll. The load was a three 14-inch bottom plow
set 6% Inches deep and with harrow attached. A 4-hour nonstop run wasg made
with each fuel with absolutely no changes made in the adjustment of elther
plow or tractor. At the end of each test the fuel needed to refill to the filler cap
was accurately measured. We will omit further detalls, for we are interested in

. the end results. Here they are: Fuel used per acre plowed and harrowed, Red
Crown 70 octane gasoline, 1.65 gallons; Stanolind third-grade gasoline and 12%4-
B%rcent Argol fluid, 1.64 gallons; a fuel saving in favor of the alcohol blend of

.7 percent.

Regular gasoline cost me 12.8 cents, and the Argol blend 13.4 cents per gallon,
Now, here i3 the figure that really interests us: Fuel cost per acre plowed and
harrowed, regular gasoline, 20.8 cents, and Argol blend, 20.6 cents per acre.
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MASTER OF BOUND ECONOMY

It was noted that the motor temperature was nearly 10° cooler when oper-
ating on Argol blend, with ease of starting, power, smoothness, and freedom from

’ knocking all that could be desired. No water ever collected in the glass sediment

bowl in the fuel line, as the alcohol readily takes up all the water that will
normally be present in the gasoline, Tests of lubricating oil from the crankcase
after over 100 hours of operation showed oil to be in excellent condltion and fit
for many hours more service. NoO valve or any other kind of motor trouble was
experienced during the year's use of Argol blends in the two tractors,

MANUFACTURING OOSTS

Some of the witnesses may testify that the manufacture of alcohol
is uneconomic because of the cost factor., We are going to dismiss
that phase of the question because it is not pertinent to the bill before
the committee. If it is not profitable to manufacture alcohol with the
advantage of the 1-cent exemption of the Federal fuel tax on blended
fuels containing 7 percent or more of alcohol, the bill will become
automatically inoperative, hecause private industry will not take ad-
vantage of the indirect subsidy. If it i8 possible to manufacture
alcohol out of farm crops with the exémption, and our research indi-
cates that it is, then we will have started an industry on its way
which is destined to become ohe of the most important in the United

States.
.  OTHER USES OF ALCOHOL

‘The development of the alcohol industry will mean lower costs for
industrial alcohol. Aleohol in many ways is the king of industries.
It is the base of acetic acid, which gives us the acetates to manufacture
plastics, and it also is important in the production and use of cellulose,
so that by starting off this industry on a large scale we will auto-
matically lay the ground work for the expansion of many other

industries.
THE ECONOMIC EFFECT

During the past 6 years we have been subsidizing the farmer not to
produce new wealth., Such a program is an economic fallacy. It is
an impossibility to have more wealth by producing less wealth, Of
course, by creating a scarcity our economists say that we will have more
dollars. If that s sound economic theory, then why go to the expense
of producing the real wealth at all? Why not print the necessary
money and eat it? k ‘ =
. As a result of the research work of the Raw Materials Council, we
have made the discovery that $1 of gross farm income, on the average,
creates $1 of factory pay rolls and $7 of national income, And, fur-
ther, that the $1 of gross farm income is the beginning of the primary
flow of money through the channels of trade. ~ ‘

This 1-1-7 relationship of the farm dollar to our economy is not a
theory but a historical fact based on the I)ast 20 years of average farm
income as compared to average national income, In order that you
imay realize its importance, I wish to point out that in 1028 and 1932
the farmers of the Nation produced approximately the same number
of bushels of grain, J)ounds‘of meat, and bales of cotton, but because
of ‘ti(;gg)rice drop and the 1-1-7 relationship farm income was $6,400,-
000,000 less in 1032 than ‘in 1928,  Factory pay rolls were approxi-
mately the same amount less, and the loss in national income In 1932
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from the same number of units, approximately, of new wealth
amounted to $45,000.000,000,

Therefore with ei h dollar of gross farm income translating into
$7 of national income, the importance of maintaining the farm income
is readily apparent, :

If the bill which is-before the committee were passed, it would make
it possible, on the basis of a 10-percent blend of aleohol in our motor
fuels, to use 1,000,000,000 ‘bushels of grain annually.

In order to give the committee an idea of the tremendous market
available for fuel, I wish to quote from a survel; bly the United
States Department of Agriculture, entitled “Motor Fuels From Farm
Products,” Miscellaneous Publication No. 827, on page 42.

If the entire 1935 crop of carbohydrate crops, which from the tablp above
are barley, corn, grain sorghums, rlchﬂ wheat, Jerusalem artichokes,
potatoes, sweetpotatoes, and suggpbedts, were" fnto alcohol, a total
of 8,181,650,500 gallons migh{z#¢ obtained, equivalent 4 percent of the

gsdt, But this would leave the Nittdgn without food.

.tm'e it might be well for us to Mppsider the
Pving an irrepla '

of a raw materyfl that can be-p own{every ypar from the It
might be of inferest for the” cormitt “kpow that 98 per¥gnt of
our carbohydfbus cropsgéire notljing m 1an t alr andgsun-

i#h the godil. Lord,
The Depafiment of Agricultupg
ent supplrf farm crops is ina

ém#s a nefer¥pnding suRply.

y yery .
T

of alcoho otir motor fuel i

ts imjts sytveyithat our Res-
3 o Apercent bnd

11
b

iyt
p

)
n the balis of theiKesti Yol w h ;} r resenrch departnf
concurs, it Yould reqhire thg ‘additio foduction of .
acres of farly crops tol progtice the rgW pfitdhi
blend of alcoBol in ouringfor fueldis...

0 D
R, : MONL‘I‘”%M N
The monetary ¥ pturn from re-additiofinl 80,000,000 acrgf of pro-

duction, on tho baMg of $20 an acre, which is conservatfve, would
80,000,000 in gross farm mcoxps‘;’ $600,000,000
0

Lt

mean an additional $8¢Q : ‘
in factory pay rolls, and $4200,000,000 in nationa) ifffome or business
g i . ’

turn-over,
EMPLOYMENT

To produce, process, and distribute the additional production and
the demand for other goods, would furnish approximately 2,000,000

new and permanent jobs,
: CAPITAL

_ The ;building of plants would bring out of hiding approximﬁtely
$850,000,000 of private capital, This bill d(ges not require any ex-
penditures from the Federal Treasury to build alcohol plants.

INDIREOT BUBSIDY

The exemption of the tax on motor fuels is of course an indirect
subsidy, but what of it? The United States was developed to the
point where we enjoy the highest standard of living of any nation
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on the globe. All in the short space of 150 years as a democracy.
How did we manage to obtain a higher standard of living than the
rest of the world? Through subsidies which enabled us to develop
our 0wn resources.

Subsidies commenced with the third bill passed by the first session
of Congress in 178, our first tariff bill, Since that time we have
and still are subsidizing domestic production and consumption of
our own wealth. We subsidized the building of railroads, we have
indirectly subsidize dthe automobile industry and the oil industry by
the building of good roads with public funds, thereby increasing the
demand for both more and better cars and more and better gasoline,
Even our steel industry, one of our largest industrial groups, enjoyed
the benefit of o tariff system in which 1t was allowed to benefit to the
extent of $731,000,000 in i:lst 1 year, 1937. This was on just crude
and semifinished steel. This may be found in the Congressional
Record of Tuesday, June 14, 1938, speech by Congressman Francis
H. Case of South Dakota. Even the oil industry has enjoyed the
benefit of a protective tariff against importations of foreign petrol-
eum supplies, or an indirect subsidy.

EFFECT ON OIL INDUSTRY

I realize that Senators Capper and Connally come from States which
are vitally interested in the production of petroleum, and if the leases
that have been signed in northern. Missouri and southern Iowa prove
to cover oil torriton?', Sonators Clark and Herring will also come from,
oil States, leaving the good Senator from Wisconsin as the only mem-
ber of the committee from a State that doesn’t have oil possibilities.

We have no way of knowin% whether there is going to be opposi-
tion to this bill from the oil industry or not, but for the benefit of the
Senators from those States which produce petroleum we would like
to Fresenb the following argument : .

The short-sighted view is, of course, to oppose, but that isn’t always
the best thing for all concerned. It 1s our opinion that the oil com-
panies should cooperate in this program from the standpoint of the
Nation as a whole and also from the selfish standpoint of financial
return.

By creating 2,000,000 new and permanent jobs we will make it.rlpos-
sible for 2,050,000 more automobiles to be driven cach year, This,
along with the power required to produce and t.ransFort the raw
materials, will practically offset any loss of gallonage that they may
suffer from displacement by alcohol. ‘

We would also like to call the attention of the committee to the fact
that it would require approximately 20,000,000 acres of farm crops to
displace imports of petroleum each year on the basis of average im-
ports for the years 1935, 1936, and 1937,

But that isn’t all. With the exemption of the 1-cent-a-gallen tax
blends for power alcohol, it will make it possible for the alcohol in-
dustry to use the excess of grains at parity prices. With parity prices
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for the farmer our national income would be incrensed to at least
85 billion dollars. ‘This increase would make it possible for us to
produce and use 6,000,000 new automobiles each year, as compared to
approximately 8,000,000 produced in 1938. These figures are based
on the potential market of a car for each of the 42,000,000 farmers
and laboring men in the United States and an average depreciation
of a car overy 7 years, )

This additional number of cars sold annually, and the increased
driving, resulting from a higher per capita income, would actually
increase the demand for gasoline.

I wish to point out further that during the transition from horse-
power to motorpower the oil industry has had all the benefit and the
farmer has had all the loss through a lower price for his grain, result-
ing from the loss of markets that were destroyed when old dobbin
was no longer required,

In this bill we ask the oil industry to cooperate with the farmer,
one of his best customers, by using 10 percent of the farmer’s prod-
ucts while the farmer uses 90 percent of the oil companies’ products
for power purposes, and help bring back the prosperity that has been
hiding behind the corner for so many years.

THE BENEFITS TO THE NATION A8 A WHOLE

The pagsage of this bill will help every industry in the United
States and will also help the fiscal policies of the Government. On
the basis of 25,000,000,000 gallons of motor fuel, and a full 10-percent
blend, the Treasury receipts would be curtained by $250,000,000.

In return for this $250,000,000, the Federal Government would
make it possible to increase our domestic production of farm crops
and thus avoid the deficit of appropriations of approximately $750,-
000,000 for farm benefits to curtail production.

With an increase in national income of approximately 25 billion,
the recei{)ts of other taxes would be increased by a far greater
amount than the loss in receipts due to the exemption in this bill,
The additional employment resulting from the increase in national
income would take the men off the relief rolls and we could once
again balance the National Budget.

In closing, I wish to say that it is the opinion of the Raw Mate-
rials National Council that this short bill of only a few hundred words
will do more to bring back permanet prosgerity than all the legisla-
tion that we have passed during the last 6 years. I thank you, Mr.
Chairman,

Senator RapcLiFFe. Are there any questions?

Senator LA Forrerre. Have you made any estimates on how big
& development there would have to be in the production of this alco-
hol before you would bring the price down to the point where it
would be any advantn,%e to the manufacturer of motor fuels to make
the blend and get the 1-cent exemption? C Lo
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Mr. WiLken. Of course, after you get up to the vanishing point
you would not have any advantage, but at the present time we are
consuming about 20 hillion gallons of motor fuel a year.

Senator La Forrerte, I am roferring to these figures in the letter
of the Acting Secretary of the Treasury, Have you seen that letter?

Myr. WiLken. I have not.

Senator La Forrerre. He indicates that it is clear that the 7 per-
cent gut into motor fuel in place of the 7 percent motor fuel removed
would add a value on the gallonage basis of from 5.95 to 6.30 cents.
Have you made any estimates, rough or otherwise, on the production
of alcohol and the increased plants that would have to be built, and
so forth, that would have to take place before the price of alcohol
per gallon would get down to the peint where.the 1-cent tax exemp-
tion would be an inducement to the manufacturer to make the blend?

Mr, WiLken. I think the 1-cent tax exemption would be an in-
ducement at the present time. The cost records that we have made
our survey of were prepared by the Atchison Argol Co., and on the.
basis of competitive prices for gasoline and the value of alcohol ag
a blend they could pay approximately a cent a pound for grain, if
they get away from the marketing cost. Now, then, if the program
is put on a national basis marketing costs would, of course, be very
small. The trouble that we have had in getting the alcohol industr
established in regard to power alcohol has been the educational wor[v:
and the promotional work necessary-to educate the public as to its
value, and we feel that on the basis of a national program that
ez‘;ipense would be eliminated, so that you would approximately start
off at the point that you could pay about a cent a pound for corn.
Now, then, in our research work on the farm problem we have used
the alcohol industry as a sort of a dumping ground for any excess
grains that we might have, and with the exemption of this 1 cent

ederal tax on a 7 to 10 percent blend of alcohol the alcohol indus-
try could pay approximately parity prices for all excess grains that
we might produce above normal requirements for food and other
industrial purposes at the present time.

Senator La Forrerre. What are the prevailing prices per gallon
for grain alcohol, for example?

r. WirxeN. Well, the alcohol blend at the present time, ;imyin
the price that they have been paying in that area for alcohol blende
with the gasoline, the cost to the consumer is about 1 cent more than
regular gasoline, :

enator La Forierre. Then you take the position that these
quoted prices mentioned in the Assistant Secretary’s letter are not
accurate? Just read over the paragraph and tell me what, if any,
answer you make to it. .

Mr. WiLkeN, He quotes the price of alcohol at 40 cents per gallon
in carload lots. There is a lot of variation in those figures and the
ﬂgures of the Atchison Argol Co., who have besn making power
alcohol, Now then, in regard to that phase of it, Dr. Leo Christen-
sen will be a witness,

Senator La Forrerte. Very well,
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Mr. WiLken. I think you could get the information that you want

from him in detail.
Senator La Forrerre, All right.
Senator Raporirre, Are there any further questions? Is there
anything in addition you want to say, Mr. Wilken?
Ir. WiLken. No; that is all, Senator.
Senator Rapcrirre. Thank you. Senator Gurney.
Senator Gurney, Have you any of the other witnesses on the other

side of the street to call?
Senator Rapcrirre. There are a number listed here. Do you want

Mr. Buffum to testify next? )
Senator Gurney, I will be glad to call him now, if the committee

wishes, :
Senator Ravcruirre. Mr, William W, Buffum,

STATEMENT OF WILLIAM W. BUFFUM, THE CHEMICAL
FOUNDATION, INC., NEW YORK, N. Y.

Mr. Burrum. Mr. Chairman, and members of the committes, I
would like, if I may, to correct the statement of Senator Gurney as
to whom I represent. Senator Gurney stated I would represent the
National Farm Chemurgic Council. Instead, I represent the Chemi-
cal Foundation. That error was made by Senator Gurney by the
fact, I think, that the Chemical Foundation formed the Farm Che-
murgic Council, but about a year ago it was incorporated as a separate
organization,

The Chemical Foundation has financed the research in the develop-
ment of power alcohol from its inception to the present time. It has
spent ap;')(roximntely a_million dollars in its research and develop-
ment work. It has a])plied for some 60 patents dealing with the man-
ufacture of power alcohol and by-products. Those patents are held
by the Foundation and are available for license to any American
manufacturer. We have offered them to the Government at much
less than they cost. We feel that the power-aleohol industry, as
represented by our demonstration plant at Atchison, Kans,, is at the
point where it is ready for capital to develop it, There are, however,
a number of problems yet unsolved.

Senator LA Forrerre. Before you go into that, has the Foundation
secured what might be termed “basic” or-controlling patents on this
manufacture of power alcohol ?

Mr. Burros, Yes; I think it has,

Senator La Forrerre. What are your license conditions?

Mr. Burrus. They have not been set as to these patents, but we
have been licensing patents for some twenty-odd years at a nominal
royalty rate to al industh:y.

onator LA Forierre. You make them available to everybody?

Mr. Burrum. To everybody. Anybody who is qualified to come in
and take a license can get it, There are no restrictions whatsoever,
so it is open to everyone, In other words, there is no monopoly

under our patents.
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Now we feel that these patents, this particular group, should go
with this industry; particularly if it should be done by the Depart-
ment of Agriculture they should have control of the patents, we are
willing to turn them over to them. 'The reason for that is we believe
there 18 a great denl more development to be done. In other words,
it is an infant industry, a very infant industry.

We feel, referring to this amendment of Senator Gurney, that the
encouragement of the Government is badly needed. The first thing
that capital today wants to know is what is the Government’s atti-
tude. Well, the Government’s attitude, I think, is represented by a
report of Dr. Jacobs of the Department of Agriculture. I think
that is a very fine report. 'To me it endorses the entire power alcohol
program.  Of course it points out the many things that are yet to be
done, which is perfectly proper. -

That research will have to go on over a period of years, and I
understand the Department of Agriculture has available one of the
new laboratories in which it is going to do further research in power
alcohol. That will take a number of years, and should be done,
but I do not think the industry should sit and wait for that addi-
tional research. I think it is developed to the point where it can be
an industry. To us it is analogous to the development of the use of
southern pine for the making of paper, which happened also to be
one of our researches, and I think you gentlemen are all familiar
with what has been done in the South and what it has meant to the
southern farmer and southern industry. There is some $110,000,000
invested in new mills, and the first newsprint mill using southern pine
will be dedicated on Saturday of this week at Lufkin, Tex., and a
second newsprint mill has already been announced from Mississippi.
" Now those two industries, the newsprint and kraft, from southeru

ine, indicated to us what could be done with farm groducts. That
1s how we became interested in power alcohol. The big cost, as Mr.
Wilken stated a moment ago, is the educational and development cost
that we have today. If it were not for that cost power alcohol could
stand on its own, ‘

Senator Rapcrirre. You mean it could be made as cheaply as gas-
oline? You say “stand on its own.”

Mr. Burrum, Senator, it does not have to be made as cheaply as
the gasoline, The figures that I have here, and I think that Mr.
Wilken read from the letter which the Senator handed him, is the
cost of gasoline at the refinery, That gasoline has to be moved, in
most cases, to the farm area. The cost is much higher when it
arrives at the distributing point, or to the consumer.

Alcohol does not compete with gasoline; it competes with premium
fuels. It raises the octane rating of the gasoline, to put it in a
higher bracket class; therefore alcohol can get a higher price and
still compete with the premium fuel, not straight gasoline. . .

 We feel that this 1-cent Federal tax would just about make the
difference between profit and loss on alcohol at present, the aleohol
blends, because it costs just about 1 cent more to the customer; and,
after all, he is the man who is paying the money. I think what is
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more important would be the moral effect, the encouraging effect of
the Government recognizing this as a great, new industry. In other
words, as we see it, the products of the farm are the natural wealth
of America. The more we can produce the mors natural wealth we
have, If the farmer can get a fair price, which pays him a profit for
rrowing his products, he spends his money for products manufactured
in plants in the urban sections of the country. Statistics show that
the farmer’s income and the factory pay roll of America for the Emsb
80 years are almost identical; they go up and down with each other.
If the factories are running full time, unemployment is going to be
reduced greatly.

There has been a great deal of discussion as to whether or not this
would curtail the business of oil companies by this 10 percent. I do
not believe that would happen. I believe that 90 percent of the fuel
business of a prosperous country will be greater than 100 percent of
the fuel business of a country that is not prosperous.

It seems to me that this 18 as basic as the chemical industry was
when it was being started in 1919 and 1920, As a matter of fact, this
is a chemical industry, this agricultural industry. It is a part of our
chemical industry, as we see it. We believe that the Government
should offer it the same help that it offered the chemical industry
when it was started, and I think it has proven that it was a very

ood investment on the Government’s part, to help the chemical
industry in its infant days, because that industry pays enormous taxes
to the Government today.

In England, where alcohol blends are used quite extensively, alcohol
was tax-free for the first 2 or 3 years. Last year they put on a tax.
I was told the other day that the consumption has increased since
the tax was put on, The evidence from the users is that it is a better
motor fuel. That, I think, is something which cannot be questioned.

It is also the rule, I think, that in any new chemical industry the
cost is always the highest at the start. As you progress and learn
from experience your cost goes down. I was told recently that prac-
tically every product made in our chemical industry is made bet-
ter and cheaper each year. History shows thut. In other words, it
is the advance of science. I think that this alcohol industry is prob-
ably the biggest opportunity for the advance of science in the agricul-
tural industry that we have ever had.

Therefore we feel that this 1-cent Federal tax, as an indirect sub-
sidy, would be a very small item to the Government, because it is
impossible to Hn‘oduce enough alcohol for a 10-percent blend na-
tionally for a long time to come, and the first few years it would
amount. to a very small sum. I believe there would then be enough
proi;mss made in the reduction of cost that the exemption of the tax
could be eliminated. In other words, I have confidence enough in the
development. of sciénce to believe that in & very few years this industry
could be put on a basis that would require no subsidy, direct or in-
direct, of any kind. It would pay the farmer a profit for the products
that he grows. It would help our unemployment situation. It would
help our industry, and help our country in general. I thank you.

160684 —30——2
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E;anator LA Forverre. Are there any questions you would like to
as

Senator Gunney. No questions.

Senator La Forrerre. Mr. George Barton.

STATEMENT OF GEORGE BARTON, ENGINEER AND DIRECTOR,
CHICAGO MOTOR CLUB, CHICAGO, ILL.

Senator La Forrerre. Will you give your full name, address, and
whom you represent, please, Mr, Barton?

Mr. Barron. My name is George Barton. I am engincer for and
a director of the Chicago. Motor Club, which has a membership of
about 85,000 motorists in Illinois and Indiana,

Senator La Forrerre. You may proceed, in your own way, to make
any comments you desire on S. 552 and Senator Gurney’s amend-
ment.

Mr. BartoN. As I indicated, we are an organization of motorists.
As an organization serving the interest of motorists we have fol-
lowed wit%\ some concern the various proposals made in recent years
to force alcoholized motor fuels into use. It has been sought to
bring about this use by placing penalties on present fuels, or subsi-
dizing alcohol blends, or giving the blends preferential tax exemp-
tions.

The purchasers of alcohol-gasoline will be, after all, the motorists.
When li buy a commodity I consider two things: First, the in-
trinsic value of the commodity, and, second, its cost and value to me.
Let me then, as a representative of the motorist, examine from the

motorist’s point of view the virtue of the commociit.y, alcohol blends,
as a motor fuel.

As a first steﬁ in that examination let us evaluate the intrinsio
value of alcohol blends and their cost as compared with straight gaso-
line. For this purpose let me introduce Mr. H, M. Jacklin, profes-
sor of automotive engineering at Purdue University, Lafayette, Ind.
Professor Jacklin, by virtue of his experience and research, is well
qualified to speak as an expert on this subject of alcohol blends, I
would like to make a further statement after he has completed. Is
that satisfactory to you?

Senator La Forrrrre. That is all right, if you desire to have it ap-
pear in the record that way, Professor Jacklin,

STATEMENT OF HAROLD M, JACKLIN, PROFESSOR OF AUTOMOTIVE
ENGINEERING, PURDUE UNIVERSITY, LAFAYETTE, IND.

Senator La Forrerre, Will you give your full name, pleaset

Mr. JackuiN, Harold M. Jacklin. Nominally I am professor of
automotive engineering at Purdue University. In the present in-
stance, however, I am acting as a consulting engineer for the Chicago
Motor Club. :

I think the motoring public today is very much alive to the question
of economy, One outstanding instance that has come to my attention
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in the past 2 weeks is the new policy in advertising one of the new
automobiles. It is quite different from that which we have had
previously, particularly in bringing out a new model of the light
type. That particular car happens to be built in Indiana, and on
May 5, 2 weeks ago, they were 8,000 orders behind. The pnbiic seems
to want this economy and are very much interested in having it.

Another slant on the public reaction toward extra or unnecessary
expense is obtained from the fact that the Indiana Legislature, meet-
ing in special session in the summer of 1938, ropealed o 25-cent wind-
shield-gadget law because of the continuous storm of protest from
motorists all over the State,

I am aware of the fact that during the past 19 to 20 years there
have been immense strides in the development of motor fuels. I recall
that, in 1920, we were paying some 28 cents a gallon for fuel that we
would consider akin to kerosene today. It was giving us a great deal
of trouble from dilution in the crankease and kno inF and so on.
In these 19 years the chemical engineers connected with the petroleum
industry have succeeded, through research and development, in pro-
viding us, everyone of us, with a superior fuel and at the same time
reducing that cost to about 14 cents a gallon retail. Of course, we
have on the average about § cents per fgullon to pay for State taxes
throughout the country, which brings the total cost, including taxes,
to around 19 cents.

They have cooperated with the engine manufacturers; that is, not
only the automobile people but the builders of farm power engines and
tractors, So today, we have a combination of fuel and engines that
are very much superior in performance, in giving us the kick that
we want in getting away in traffic, or climbing hills, or actual miles
per gallon, very much superior to anything we had up to 1920, indeed,
very superior to the vehicles and fuels we bought in 1933, That com-
bination has developed through very excellent cooperation between the
two groups.

Cooperation in the manufacture of fuels and engines enables all of
us to travel almost anywhere in North America, from coast to coast
and from northern Manitoba, if you please, to the lowest tip of Texas
and into Mexico with very little difficulty from nonuniformity in fuels,
providing we buy the corresponding grades.

As it stands today, gasoline of the regular variety ordinarily costs
about & cents per gallon at the refinery. This is very cheap fuel.
Distribution costs, and so on, and the necessary profits in the various
transactions bring that fuel up to about the 14 cents that I have men-
tioned, and then the tax on top of that brings it to 19 cents, our
retail price.

Throughout these years, from about 1925, I believe, or 1928, up to
the present time, there has been a great increase in the reservo petro-
leum available, - It appears that in, I believe, 1923 tho apparent
reserves were only 5,000,000,000 barrels, whereas today the apparent
reserves are 17,000,000,000 barrels.

Some of that reserve has, of course, accrued from the discovery of
new fields for oil or petroleum; however, not a little of it has accrued
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because of the very great improvement in fuel performance.
Whereas we used to be content with 8 and 10 miles per gallon, we take
it as a matter of course today if we get 15 in many, many cases, and
that has been due to the joint development by the engine manufac-
turer and the petroleum technologist himself,

So far as the technology of the situation is concerned, I think that
most everyone will agree that alcohol is an excellent antiknock fuel.
That has been a matter of record since about 1908, when there was a
publication by the Bureau of Mines which sets forth that alcohol
works best in an engine wherein the compression pressure is in the
neighborhood of 200 to 205 pounds per square inch.

I% was also set forth at that time that alcohol could be used in the
ordinary gasoline engine without material change except in the mixer,
or in the carbureter itself, where it was necessary to provide either
larger orifices for the flow of the fuel, or to open such ncedle valves
as were there used, so that the extra necessary quantity of fuel could
be supplied to the engine.

It 18 also admitted, I believe, that alcohol in such a test as the §00-
mile race could be considered a rather suitable sort of fuel. Those
follows are after performance at any cost, so they build highly super-
charged engines which have no provision for cooling the charge after
it leaves the glower. To get around this weakness in design they use
a fuel having a very high latent heat, namely, wood g?ot ethyl)
alcohol (not-made from grain) in large quantities which will help
cool the charge by evagoratin as it leaves the blower. Very low
mileage is obtained and the fuel is far too costly for the average
motorist to use. However, in 1938, no car using alcohol was able
to finish the race.

The use of blends can be said to have certain minor features one
way or the other. Some investigators have found a little in favor of
using straight gasoline, and other investigators have found a little
in favor of alecohol blends. In very few cases have I been able to find
that they have tested such fuels or blends under identically the same
conditions. There have been some numerous attempts and observa-
tions made of fuel consumption on the highway, and we find results
that vary. In my own practice we do not accept single results, or
the results of single tests, rather, in interpreting any such data, we
gﬁmemlly make 16 test runs at any one speed, 4 in each direction of
the compass, and on two sections of highways as level as possible,
one section running north and south and the other east and west;
8o that we have four runs, say, with the west wind -and four runs
and four runs crosswise with the wind on

against the west wind )
either side of the car. ’I‘he more such tests the more valid the results,

I present this as a possible point of conduct in following up some
various data that you may have to consider.

However, on last Friday I made a short test on a single-cylinder
engine in our laboratory, wherein it is possible to hold the test results,
or test conditions so closely that we have to calculate everything out
in longhand to approach the accuracy of the data, the slide rule 1s not
close enough, -~

If I may, I should like to discuss the curve results from that test,

and present this copy, or more copies, if you wish,
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(The graph referred to is as follows:)
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This test was made on a 3 by 4-inch variable compression fuel-test
engine in which we were able to measure the air supply very accu-
rately, as well as the fuel S“PP‘)’; and to maintain the operating
conditions very constant throughout all test runs.

You will note a curve in about the center of the page labeled “gaso-
line” and just below it the words “hrake horsepower.” That curve
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delineates the brake horsepower realized from running this engine
on regular gnsoline with the different nir-fuel ratios delineated on the
Abscissa at the bottom of the page, running from just about 11.1 to
about 15.7 pounds of air per pound of fuel. Immedintely below that
curve we see another one run on the same day, with exactly the snne
temperature of mixture entering the engine, exactly the same
humidity and exactly the same pounds absolute pressure at the engine
intake, using a 10~‘percent alcohol blend, with the same gasoline,. We
find that the gasoline delivered its maximum horsepower, or caused
the engine to deliver its maximum horsepower with an air to fuel ratio
of about 14 to 1, and that the horseFower was very slightly over 3.28;
that the 10-percent blend of alcohol required an air-fuel ratio of 13.3
to deliver a horsepower of 3.243, a reduction of something in the
neighborhood of 1.1 percent, as I recollect the figures. May I correct
that figure later on to the actual one?

Senator La Forrerre. Certainly.

Mr. JaokriN, Going to the left from the peak of the alcohol blend
curve directly to the gasoline curve, we find that if a carburetor was
adjusted rich on gasoline to give the snme power as on the blend it
would have an air-fuel ratio of about 12.18 pounds air per pound of
fuel, at which point the specific fuel consumption would be 0.142
gallon per brake-horsepower-hour, whereas the specific fuel consump-
tion using the alcohol blend, at the 13.3 air-fuel ratio, is down to 0.128
gallon.  This points out the fact that if a given vehicle wore operated
on o highway and had an adjustment of the carburetor that gave an
excessively rich mixture such as this 12 to 1, that the substitution of
an aleohol blend would result in apparent gain and economy, as shown
here in the sreciﬁc fuel consumption. It would drop from 0.142 to
0.128.  On the other hand, if the gasoline carburetor were adjusted
now toward the lean side, going to the right on the gasoline curve
until the horsepower comes down to the maximum rvailable with the
alcohol blend, we find that the air-fuel ratio would be 15 to 1, 15
pounds of air to 1 pound of fuel, and the specific fuel consumption

allon. This points out the fact that if a given vehicle wore operated
then would drop down to 0.116 gallon per brake-horsepower-hour; a
reduction of more than 9 percent in fuel consumption as compared
with alcohol blend. : _

I think that this discussion accounts for the variations that we have
in the results from various test authorities, We have it all delineated
here from one engine.

Carrying it u little further, we follow the gasoline and the 10-per-
cent alcohol horsepower curve to the left, and we note that, they cross
at an air-fuel ratio of approximately 11.8 to 1, and, of course, beyond
that the fuel economy is very low in either case.

It is often stated that en;ﬁi‘nes working with an aleohol blend run
cooler than do engines with straight gasoline. It is well known
among the experimenters with internal-combustion engines that you
get so much out of fuels in actunl useful work, and it apfn'oximates
20 to 25 percent of the fuel given to the engine, so far as heat recov-
ered is concerned. Another 5 percent, approximately, goes to over-
come the friction of the engine itself, accounting fora total of between
25 and 80 percent of heat supplied -in the fuel. “That leaves 70 per-
cent to be divided between the exhaust gases and the cooling system.
We can change engine adjustment so that 40 percent of the heat
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oes out the exhaust and 80 percent of the heat goes to the water
jackets, or we can so operate it that 40 or 45 percent goes into the
water jacket and the balance, 25 to 80 percent, will go out the exhaust.
In these test runs, with no change whatever m engine operating con-
ditions, everything held right down, the exhaust temperatures on this
alcohol blend went up about 175° to 200° above that which they at-
tained with gasoline, The temperatures with the gasoline were
approximately 1,000° Fahrenheit and with the alcohol, at the same
air-fuel ratio, about 200° higher. Of course, if those exhaust gases
are at o higher temperature they are carrying more heat away in
the exhaust and there is probably less in the water jacket. We did
not have a means at our r‘)isposnl for measuring the water-jacket loss
in this particular test; however, I believe my previous remark there
will take care of that particular item. Now if the exhaust gas tem-
peratures are higher, and they probably are in all the engines wherein
the engine seems to run somewhat cooler, it would seem reasonable
to suppose that the exhaust valves would give out earlier with the
blend than with the stmiﬁht gasoline. However, it is entirely pos-
sible, and technically feasible, to change the opemt’in conditions with
the blends so that these temperatures can be brought ﬁown to approxi-
mately the same point as with gasoline and at the same time probably
improve the economy of the use of the blend. That was not at-
tempted in these tests. .

I made something of a survey of the costs of alcohol blends versus
gasoline with tetraethyl lead, considerin% that they should have the
same octane number, I should explain here that because two fuels
have the same octane number it does not necessarily follow that those
two fuels will perform the same in any given engine. They may,
but they probably will not. It is one means, however, of measuring
the value of fuels, and therefore we shall have to use it that way.

Taking material from Mr. Jacobs’ bulletin on Motor Fuels From
Farm Products (U, S. D. A., Miscellaneous Publication, No, 327),
published in December 1938, we find, on page 56, an estimate of the
cost of alcohol, providing that the grain, the corn, and so forth,
yields 50 cents per bushel to the farmer. That estimate shows 80.8
cents as the net cost of 1 gallon of alecohol. Taking 0.93 of a gallon
of gasoline at 5 cents and adding to it the 7 percent of a gallon of
alcohol we have a fuel that costs 7.32 cents when an allowance of 0.5
cent is made for the extra cost of bringing thees two fuels together
and mixing them; 0.7 cc. of tetraethyl lead costing only 0.175 cent
will produce the same, or §reater, increase in -octane number, as will
the 7 percent of a gallon of alcohol so the increased cost of the blend
wouldp be 2.145 cents since the gasoline with tetraethyl lead would
cost 5,175 cents,

Senator La Forrerre. Is that the price at the refinery?

Mr. JackuiN, Yes; that is the price at the refinery, sir. The
alcohol blend would cost 7.82 cents for the same octane value, from
alcohol at the estimated cost by Mr. Jacobs of 31 cents from corn
yielding 50 cents to the farmer.

Another basis, assuming corn is 25 cents a bushel, and on the
same- basis of computation, it seems that the alcohol would cost
some 24 cents a gallon, to the best of my recollection at the moment,
and that the increased cost of a gallon of blended fuel will be 1.67
cents over that of the equivalent gallon of ethylized or lended fuel.
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On that basis your 1 cent differential, your return of 1 cent for using
the fuel, would not attract the motorists since there would still be
0.67 cent difference. I doubt very much that he would be interested
in paying that much extra.

n 1938 there were some twenty-nine-million-two-hundred-thou-
sand-odd cars, trucks, and busses registered in this country. They
paid in State gasoline taxes and license fees an avernge of $38.98 per
car per year, If we were to apply this 7-percent blemfto the gasoline
used that year, with corn priced at 50 cents per bushel each of those
operators would have had to spend, if he drove as far, $16.04 in addi-
tion to that $38.98, which is a 41-percent increase over that expense,
That, of course, is not a 41-percent increase in the cost of fuel, but he
might, and I believe he would be justified in calling it an increase
in his taxes. That applies to the farmer, as well as to all other
motorists. It would apply to the fuel used by the farmer on his
own farm and in many of his tractors.

It occurs to me that the motorist would have three alternatives if
the amendment cnrryin%‘the 7-percent blend and the 1-cent subsidy
were carried through, First, he could pag that 1 cent and continue
to use gasoline, As Jong as the alcohol blend costs more than the
gasoline with the equivalent tetraethyl lead he is going to continue
to use the gasoline.

The second alternative is for him to say, “Well, I will pay that
extra $16.04 and forget about it.” T think you will grant me that
being human, he is probably not going to do it. If you were minde
to make it absolutely compulsory that the alcohol be used then he
would have a third alternative, and that would be to cut down on __
the use of his vehicle, and on present-day average costs- per-gallon
at retail each car would be driven approximately 1,200 miles less
per year on that basis; 1,200 miles is ngproximately one-sixth of the
average car milenge per year. If he adopts that alternative then he
will operate his car one-sixth less than before. Presumably he will
require one-sixth less service and service parts, fuels and lubricants
during the year,

His car will last from 1 year to 114 years longer, so that the car
manufacturers will not have to make so many replacements; fower
tire makers will be necessary, because tires will be lasting one-sixth
longer, and we mi%ht facetiously remark that fewer hot-dog stands
wilfebe required along the highway. So it might backfire into a
condition where fewer people would be employed.

Senator LA Forrerre. As far as you know, there is no proposal to
make the consumption of this particular type of blend compulsory?

Mr. JackuiN. Not in this particular case, Senator. However,
numerous compulsory laws have been proposed, in the past, and this
third alternative will be operable, in any case, should the cost of fuels
advance from any cause. )

So he has these three alternatives, He either continues to use gaso-
line and says, “I won’t buy the alcohol,” or he buys the alcohol at
increased cost, or he curtails the use of his vehicle, which might have
repercussions of various sorts, ‘ .

ow, further, there is an interesting set-up in this same bulletin
by Mr. Jacobs wherein he points out that approximately 814 boiler
horsepower, are required to produce 1 gallon of alcohol. Now a
boiler horsepower is approximately 83,500 B. t. u. per hour. Hae
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further states that 1 boiler horsepower, applied over 24 hours, would
produce (optimistica](l]y) 11 gallons of alcohol, If now we multiply
33,500 by 24 and divide by 11 we have approximatel 73,000 B. t. u.
necessary in the steam used in lprocessin%' to manufacture 1 gallon
of alcohol. There are few boilers that have an efliciency of over
70 porcent, so we have to supply, in the firebox, the 73,000 divided
by 0.7, which gives about 104,000 B. t. u, required from some fuel
under the boilers to produce this gallon of alcohol. When you have
that gallon of alcohol it contains only 80,600 B, t. u.

Threo fuels most likely to be used are fuel oil, coal, and natural
gas. If fuel oil is used they will have to use three-fourths gallon
to produce 1 gallon of alcohol. If coal is used they will have to
use between 10 and 14 pounds. If natural gas is used approximately
100 cubic feet will be required. All these fuels are natural resources
and would be used up practically as rapidly in this scheme as they
are being used up at the present time; in fact, with fuel oil, under
present s)rocesses of reﬁuin%, we would recover about 60 to 70 percent
1 usenble gasoline. Why burn it under a boiler to produce alcohol
with & lower heat content

Now, if we carry this thing through—this may sound facetious, but
if we exhaust our petroleum resources and fina ly come to the point
where we have to use alcohol under these boilers in order to produce
aleohol—it. will require at least l%i gallons of alcohol under the boiler
to produce 1 ﬁnllon back out of the grain, which does not appeal to
me. The whole program is not a real conservation program, so far as
our natural resources are concerned.

I had some other material, sir, that is not immediately aveilable.

Senator La ForLere. You may insert it in the record as part of

this statement, Mr, Jacklin,

Mr. JackuiN, Thank you,
(Subsequently Mr. Jacklin submitted the following supplementary

statement :)

Alcohol gasoline blends are no

to gasoline in several ways,
There Is a tendency for the alcohol to sepurate from the mixture it any

water {8 present, It is estimated that but 14 to 20 teaspoonfuls of water in 10
gallons of a 10 percent blend of aleohol are necessary to start the separation
process, This estimate Is. based on data presented by Bridgeman and Aldrich
in the Journal of Research, volume 20, Natloval Burean of Standards, January

A T-percent blend would separate with the addltion of less water (re-
search paper RP 1059).

If alcohol may be so easlly separated from the gasoline, it might easlly
present a difficult problem beeause of illegul diversion, as mentioned on pages
60 to 01 of the publication Motor Fuels from Farm Products, to which refer-
ence has been made previously.

Since the existing methods of stornge and distribution of fucls do result
in the accumulation of water in tanks, it would seem that some separation
would result from large-scale (and therefore less controllable) use of blends.

I explained in my statement before the committee that it 1s possible to get
an increase In mileage when substituting a blend for gnsoline If the car-
buretor is set to give an excessively rich mixture, as is true in many older
automobtles.

This 18 Indicated by some of the data reported by R. A. Moyer and R. Q.
Paustian In the Iowa State College Progress Report No, VII—“Road Tests
on Alcohol-Gasoline Mixtures,” June 20, 1033, and by chassis dynamometer
data on one 1036 model car contained In a paper Chassis Dynamometer and
Rond Tests of Alcohol-Gasoline Blends, by C. W. Phelps and I. O. Lichty,
bresented before an American Petrolenm Institute meeting In New Orlenns,
May 18, 1939, However, the latter paper shows that the reverse was true in

t superlor motor fuels but In fact are inferlor
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cars (especially the later- models) having. properly adjusted carburetors for
economical operation. In fact the former paper also shows data from two cars
which obtalned appreciably less mileage with a 10-percent blend than with
gasoline, ‘

These data further substantlate the data I presented and suggest that with
any fuel, mileage may easily be Increased in most road vebleles by careful
adjustment of the carburetor. With proper adjustments on both gasoline and
the blend, the mileage on gasollne will be greater since less fuel will be re-
guired to produce a glven amount of power.

Since the blending of alcohol with gasoline produces a mixture with a
higher vapor pressure and n lower average bolling point, blends will cause an
increasge in troubles from vapor lock and burbling. In many existing vehicles,
it may be necessary to relocate the fuel line between the tank and the engine
so that it will be exposed-to lower temperatures than if left where it is, in
order to reduce vapor lock. ‘“Burbling” or boiling in the carburetor bowl and
jets may also be increased with consequent faulty operation. It may be
necessary to shield many carburetors from the heat of the exhaust pipe
in order to procure regular operation with the blend.

On the other hand the high latent heat of alcohol in comparlson to that of
gasoline may result in less satisfactory starting and slower warm-up of the
engine when a blend is used under severe winter weather conditions.

The proponents of blends have often stated that the use of blends wiil
reduce the amount of carbon monoxide in the exhaust gases from engines. This
is not true. The amount of carbon monoxide produced depends on the condi-
tlon of the engine and the richness of the mixture being supplied that engine,
not on the fuel being used. Carburetors can be set so lean that no carbon
monoxide Is found in the exhaust with any fuel. However, engines do not
perform well with such lean mixtures so richer ones are used with the result-
ing production of carbon monoxide. L. C. Lichty and C. W. Phelps present
data confirming this statement in their article Carhon Monoxide in KEngine
Bxhaust Using Alcohol Blends, published in Industrial and Engineering Chem-
istry, volume 20, May 1937.

Broadly speaking, for engine conditions and adjustments glving comparable
performance the carbon monoxide content of the exhaust gases will be ahout
the same regardless of the fuel used.

The cost data from which I quoted in my statement to the committee arve
glven in table I. Obviously, even with corn at 23 cents per bushel, the cost of
the proposed 7-percent blend would be too high for the average motorist,

Tanre T.—Increased cost of T-percent alcohol blends over gasoline of equivalent
octane rating when the alcohol is made from corn priced either 60, 15, or 25

cents per bushel :

Using 31-cent| Using 37.5- | Using 24.2.
aloohol made | cent aleohal | cent aloohol
from 50-cent | made from | made from
oorn 75-0ant corn | 25-cent corn -
Cenls Cenls Cents
0.03 gallon of gasoline priced 5 cents pergallont. 0. h. refinery.... 4.450 4. 850 4,
0.07 gallon ofalcoholf. 0. b, distillery. .. ....oovvimeiiiincnnnnnns 2,170 2,625 1.604
Increased cost of distribution due to increased number of ex- -
pensive short and crosshauls to bringaleohol and gasoline to-
gother, additional storage facilities, and added time and labor
for hlondings... . .voiounioei i caciiniiieniea e . 500 . .500 . 600
Cost of 7-percent aloohol blend.....o.coviniaiuenaannasen 7.320 .78 6.844
1 rrallon of gasoline priced 5 conts at refinery plus Yo cubic
centimeter of tetraethyl lead at 0.175 cent to nssure the ﬁnso-
liue an antiknock mting equivalent to or exceeding the 7
percant alooho) blend..... vectcansedtiesasranonana . 8.176 5.178 81718
Incredsed cost of a gallon of 7-percent alcohol blend over :
' - ineor equivalent or higher octanevating.......... . 2,148 2.600 1.000
The Natlon's Increased motor-fuel bill f the 21,800,000,000 gal- .
lons used annually contataed 7-percent of alcohol. ...... Neemen $468, 700, 000 | $566,800,000 | $3684, 060, 000
Ineroased 00St POr CAL-FOAL. . e oovnarannneznonsnnnnnressanecnnnn $10.04 | i ieiiiiienas
Ml:grl;t; paid par cat-year in State gasoline taxes and licanso 5,03 :
The increasad Gost par Gat-year over the 1033 taxea collected by T
the Btates (PerPeent).. . cceeeecceiisinentanesaclocesiaons] 7 0 Al eenieeeecn s :
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Since the farmer wlill be concerned with both ends of the plan to use alcohol
in motor fuels, because he will supply the corn and will nlso use the resulting

blend, it may be well to examine into the net result to him.
Table II ghows that the not return to the farmer on the basis of 60-cent corn

and 31-cent aloohol is but 24.9 cents per bushel of corn,

TabLm 11—Hstimate of farmer's net rcalization from 1 bushel of corn uscd for

a Y-percent alcohol blend

Cents
Farmer receives for 1 bushel of corn, gross._- . oceoceee-
But he has to buy back distillers’ grains equivalent to about % bushel,
for which he must pay approximately.... ——— 12,5
37.6.

Apparent cash return.
Out of the bushel of corn approximately 2.8 gallons of aleohol can be
made, which in combihation with gasoline in a 7-percont blend will

result in 32.8 gallons of alcohol-gasoline,

Since farmers cousume abo t{» .of the total motor-fuel supply,
the farmer will hav y one-four! 2.8 gallons or 8.2 gallons
of alcohol-gasolf ecause of the higher ¢ of alcohol, a 7-per-

re than straight

about 21456 cents per gallon °
will have to

gasoline of @uivalent quality. Therefore, the far)

pay, or sopgéone will have to pa fog liim, 8.2 times 2. or 17.6 cents

for his ghare of the alcohol-gagoline 'made from his bilphel of corn,

Deductdfrom the abovg, sligwn apiparent cah return. ..o 17.6
Net realfifation by the garmeg for 37 bushel 8f corn (since he'has bought

back $he equivalent of 14 pushel 1 _,thg:form of hyproduct £68ad) ... 19.9
Convepf into ternﬁt 1 bushpl (% tiies 10.0) fg¥ pet return tf farmer

for #1 bushel of- COFMavews *.’_”';..--_‘::., ......... B e W 24.-9

Onfithe foregoing basis, _gﬁ:e chohoi‘ama . 1 bushel &€ corn is 2.8
gallghs, 1 gallon will requigaifhe use of 1/8.3 #of a bdshel of corsy Theretore,
in pfpviding the corn for llon-.of alcoh ,?cg&lng 1 cents, th¢j farmer will
recelye- 1/2.3 tipes,24.9 cants, (thy , 1 nelSfor*his corn) ¢ 10.8 cents,
out @ the entirg price:of the gaion . ng; Jol. The rest, or 20.2 gbhnts, will go
to ofers for pr. esslng,} nsportat, blending costs.

Fugther, it wolild seenjidesirable # exafhins: {nto at least one fRher possible
\s;ayh fo dispose the}@ﬂrpma corup. it fmyg now“avajlable for gaking motor
aleohd . : ]

of com vlth the net cost to thesfinblic, if $he farmer could fe subsidized to
burn th®game corn In his_stoVe. is contharighn is predi

that 60 t4,65 bushels ofiébrn nre eduivalenfigit heat valu
so that suchuse of corn might.displadé coal for farm-hom

TAsLr IIT—OoMgarison of cost of burning corn by u

Tabl§ 111 slnon'é;ligompnrlmm?ﬁ: cost““gt using fhotor fuelfrom 1 bushel

eating or cooking.

alcohol-gasoline 1with
aces

‘3“‘&‘(?&:;: burning in stoves and f:

Since 1 bushel of corn w%!nce 32 1618 of alcohol-gasoline and
that product will cost about 2 8 more per gallon than straight
gasoline, the cost to the motorist or the taxpayer (Including the farmer)
or ulsl:xg up 1 bushel of corn in motor fuel will be 82.8 times 2.145,
equal to.. ——— 8 —

As shown in table II, the farmer will net only about 24.9 cents a bushel
from 50-cent corn under a 7-percent alcohol blend plan. Since the
bushel of corn wounld replace at least 10 cents worth of conl (coal
about $6.25 per ton) if burned in the farmer's stove or sold as fuel
for domestle furnaces, the bushel of corn could be disposed of in that

Oents

70. 4

rtlnanner.at & net cost of—by paying an outright subsidy to the farmer. .14.9

————

Excess of cost by using the alcohol plan :

Deduct the cost of 2.3 gallons of gasoline which the motorist would have
to buy instead of the 2.3 gallons of alcohol which he would ohtain it

subsldlzing. the alcohol-gasoline plan (2.3 times 8 cents) oo ——.__ .

* Net excess or cost of disposing of 1 tiushel of corn: by mhking into -

motor fuel__. - cname 44,0

' '

- B85

iy
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It 18 evident that it would be much less costly to motorists or taxpayers and
to the farmer himself to impose a straightforward tax to pay for having sur-
plus corn burned as stove and furnace fuel, without having to subsidize also
the very expensive process of making corn Into alcohol so that it could be
burned In engines. The benefits to farmers would be exactly the same; the
cost very much smaller.

Another item of expense that would be pald by the general public is the
greatly increased cost of inspection and administration through the Treasury
Department. It appears that their expense would be 8 to 10 times as great

as at present.
CONCLUSIONS

First. There are no particular difficulties, except cost, in using alcohol blends
in existing engines if proper adjustments and revisious are made for the use
of such blend and if one is prepared to accept lowered power, lowered economy,

or a combination of both.
Second. Alcohol blends are not superfor in any technieal characteristic to

gasolines having equivalent antlknock ratings so their use in motor vehicles
cannl?t be justified unless they can be produced more cheaply than the